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(54) CLEANING ROBOT AND ITS TRAVELLING 
METHOD 

(57) Abstract 

PURPOSE: To enable the nearly perfect cleaning without 
remaining the unfinished cleaning at the comers of a 
room. 

CONSTITUTION: The rotation movement to advance and 
guide a robot main body 2 up to the front wall along a 
side waD, abut to the front wal or atop Immediately 
before it based on the output of an ultrasonic sensor 
19, next, go back only to the distance necessary for the 
direction change, next, perform the direction change 
along the front wall, next, go back suitably along the 
front waD, steps such as advancing, going back, 
direction change and going back are taken at the comers 
of the room, and change only the direction without 
changing the central position is performed and the 
unfinished cleaning is el mi rated. 



x ► 




COPYRIGHT: (C)1993,JPO&Japio 



-1- 



09)B*BH»wr cj p) 02) ^ ^ if^ |^ ^ ^ (a) aimwnam£m$^ 

#PS¥5-46246 

(43)£PflB ¥■& 5^(1993) 2 J?26 B 



(5i)inta s mmn ff^mmm^ fi mm&mm 

G 0 5 D 1/02 S 7828-3H 

A 4 7 L 9/00 1 0 2 Z 6704-3B 

9/28 A 6704-3B 

G 0 5 D 1/02 J 7828-3H 

L 7828-3H 

mm* *st# m*#o&3(i± is jo m&m\z&t< 



(2i)tb0#% 


^¥3-224726 


C7l)tBliA 


000001937 










(22)ttiSB 


¥&34£(1991)8.J110B 




^JBftttEff+AKWl-TB 4#24*§- 






(72)H0J# 


|il7C — © . 








^JEffWdEifr+ifcKiWl-TB 4 #24^ 
















ft 



(54) »&ntf>y hAlf-tCDjtfT^ 



(57) 

[BW3 «m©««:J»l»»IO*SWCi©a:t»58B«c 

[tttiK] h##2*fllfifci&-9TiElI©fi*r 
Milieu jHffifi-b>1M 9©ttJ*fcS-^l^riEffi© 



B 1 C*Lfc»»n=X, h©e«s«Ea 

1 »l»D«y h 
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mm i ] mmtmt&*#t&ntf? 

8P U Mia n# * h iff s»Bfc£p E g©ili|MK:?& o r 

^©ffinfrffJitSi*. *(c^iaft«:£«BJacffi«y£wa 
iKStf. *icirSEjEfficDe«:iSor*i$ie»'3-e. &(c 
f)ieiEffi©Sic?S-3-C^l[Cc^iI3-&. ft^n^^ h© 10 

-ciEffl©ig$ri«jtilrtL. siEii©SKa«-r**»x 
SB13«. »RiinajE1B©»«:»-»"C*|fii«ftS*. * 

©WBAnmeNKccssr **>xB-e®aii"cff±s # 

5 4l5Wi<Cl»>0*n«±©ft3*tr>ifc«5IP**rr* 
c££#®£*Sfi#^iieig©»l&P«i<* K 

[0 00 1] 
[0 00 2] 

[fi£*©^n nifflcsiP^^- mj. as. »»» 30 

#5J:1 iffil^i&^^Fv-^igrtra©^ 
^rt^^-fl5SWr-5#ift©^^fe©/c^{c. }§ 

&p ** ? h icimmomKzmm sffc£tfr 2- & <t 

#fi1£g&T£iWd:fif&©P#* h**^***^* 40 

*. 

[000 3] 

[»!ll#JSfcLJ:5£T*liH] ±feSkfc©JSI&P** 
LTfefcr. c©fc&m«»B©KBlr>K:iIfc©ftK: 

Sfc->fci54«^. *©*a©fiawai«=F«aiLte 

ffi«r«rit©l^**SeitT*fiHaftLTl>A:A:«>» ^ 
©ci«c*i6Jil»ciiK? h©j6tT*»4S4©IIB. 

n©ft©g|j^i©ra(cififfl«i-c#^-r<. *§i&p**? h 
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*t>f—^4C»->fc»#»*s* -?/c< fct>JeBKifil,» 
J^R©»M«:tt*SSaiiffl"J-***. Dflfl©*5SPJB-^ 

«**0«:fe|iie«caaprK«3*^<fe© , c*9. * 

te© s tt»»#557 v tcm&v. si© town* 

tttitf&fc-f, *©fc»— »9©»»41l;lS©«:a»fc 
[0004] 

[»H*»ft-rs^©©^a] c©»9itt. ±ie^s^ 

C©n*K* h##ttCRW6*i. fflft£H©9t||i 

^t^B§iaiBrtK:»«rr*»»i!i*«»rr*jB9i*ia 

<h. C©mD*a©lti*K:»-5i>rlWBIMMft4Wftlft 
*«13PU WEPsK* h##£fyi2$l&£R3©fIiJgK:?& 

■»TiEii©fi*t?frji*rti/. BUEBS©aKa«r**> 

Xtt*©ittrc#ji:Sii. %fc#ftll^!t»ttmft: 

*«ciWBiEil©tt{c»o'rJtti«:ajBS*. fflftatf? 
h ©#if*« jWBffJKK^a-r * *»x»*©it«rr#± s 

&mitVmt&tVG& £ "tt. &«ciHaiEilj©JSi<:i& o r * 

firtgjftsi*. iXKi»ffiiEiB©stc»-»Taatcaii3 
■e. jmsjpjK^ F©WiB*sugafflis«:^R-r**>x«* 
©aircffji:s**c 4%««4.-rs«>©t?*s. 

[0 00 5] 

mm) c©^«, a»®f-r*»»n#9 h^ros 

(c?&o-CiEE©S$rHU3lllF , 5L. jEffi©g{c^g-r-5 

*>x«*©itircff±s*. ^MatK^Ei 

3c«:iE1ii©S«:}So'C*firtaftS-e. & 

«ciEffi©SKfflr>-cai[<c«fig-e. }n^P^y h©w 

BS#BJS«:S«'r*3&>Xt3:-e©S[irrff±3-&S C tJC 

<k o . »M©A©a»r^c^^*B«L«assrr 

[0 00 6] 

[HUM] UTv C©^©HSSW(co(,»t. 11^ 
Wai2*#JSl/TttWr*. BIB. C©^©J§^ 

/cJi^p * ? h ©tmtAH. B 3 ». B 1 CCtk ufc j§ 
BftdsK? hC-fe^-^ieg^^f ¥®B. B4«, Bite 
^UA:Ji^P#7 h©S@^fil» i S:gVrB. B5«. 
Bl«C^L,?fcJi^P5j<5» h©»6feg38*SVrB. 06 
B. B 1 {t^L/c»l&P#? h©7&I^SftttfH^K^r 



(3) 

3 " 

uk <t zmsmmittzmmt stab®? a-?+- 

K 09 HKC^UcCPUKJr-Sv y b->^it»fF 
^t5fc*©70-ft-h, 01O&. 09(C^ 

W}ft*mw?ztcib<D-7v-3-+-h> m\2it, mi 
icnkvtcc p u ct «fc &mHmbfiP«Mm-r z>ic&o>z> 

[0 00 7] 01, 2fcifr*1M*P#? h ltt. ttHtS io 
P34 0T«£Sftfce*©»M*»»rr3fc«>©P#? 

»&^4fcsgism©i*3S&££-rs6#E0 

fMftfcffS. »KHc3^UTP#? h*&2KRSft.5 
©JB@j£fT©¥S*-IW & C 4 KiAt t » < tftMf 

&£©jifT«H:&£#**. 20 

C0 00 8) *H*ia#9 Utt. &&li-C&*iiW£3 4 

Wft<frc*4aD&-*f©sM64 ©it 3 n-c^s. e>nfc f 

-Att©niK? t##2{cR?l^«£5£-#tb;*tt 
fct>©"C*»). a h*(*2©WiiT»«:*#ll«f») 
«f9©«*fcofc»!IP6*WPStf"C*S. ftfc. © 

3iP6©aiaaj*i5oji?» F*#2©&NHteT©igii 

fflmL&-C%iii.>£L ntfy h*#2©*(MBJ:*) 

2©*fl«3fr6R3IP6©Jll?**IIUSlC»fctt*. 30 
n#» f-#(*2©*fMIJ:»)fc/M< . fi£-3"CRflP6 
©*Mf*»osK» h*»2©*«*S*»6*#tt*Iit, 
5K»*:IBA»)fe^:*i>. <R«c. h*f*2©*#fi 

«3IP6©*fT*ttff*citeerfcS*i. p#» 
2 ©*tt5S#*tttlJ: 0 R3I 
P 6 ©JgKMt. ttfc*©JH?&-*&©8^Ktt£l3P 
R5IP6©WIB«:tt=f5**»*«W>*fc«> 

JdKftttJMP't * * 8 KiRSS tt« Ig;'! ? * 8 £51® 40 
hlcSMt. R^7r>9fc:<fc9P#? t${*2©ffi>JS 

tt. P#* t$#2±ffi©Ml 1 £Sa#T£g|#nJfg-C 

^-*t©&$S4»*-*|gffr|5]3§l 2iCJ:9|gStJ$U8P 

S<fc5(cLT<&£. "Tifchfc. S«^3©Ih1S«x>=»- 
*1 4*^LrjE»©«W*fcoAifetfttl*tcJWI3 

n. fltnseM 5Kj:»)«$i3ft/c<D*>. cpui6 
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7£rtUr^tt£©f f -*4 0T*-*iM[|Bll&l 2 
^UCPU 1 6KK9i&*fi3. 
[0009] g/c. n#» t$ft2©IEffi4fr®;&0'£ 
;&©§M©£ffi«:«. H3«3St,fcJ:$ic, -eta-etxg 
J*fe>1fl 8 4-*t©ffi##Hr>m 9j&Mfl#&**i-C 
*J 0 . P *' » t #{* 2 JWS*P*#»icSfc* c 4 & < j£ 

ctz&m-rz&mm^hti. a*»-fe>iM 9©?e 

mcA^te.®#ta#y F*f*2 4©«g&*isa-*-*. 

1 9«> Sl>fc*t*&r«ffiftjS<tJR?- 1 
9 a ijS^ig^M^ 1 9 b£M-<-CiegUfcfc©-e£> 

0. jB*iftigftX?l 9a*6jM{i$*ifciSW&#!&Jf*: 
KK»ShTjlHF*»l*y-l 9 bJCH**r©l^nB^ 

6. »f**r©jB»*ttiiiTsc4#r*.5. p*? t 

*#2©#ii«CjBS«-b>lM 9£2ffl-f-3i5iS:U/c© 

«v 2 «©«*«•&>■!>• 1 9*s«itH-rs«j(**r©isgi 

*-*3tfSJ:5ajK» F*#2*i6«iMairsc4 
-C. «W©»c^*£1B©¥fT*ttlKHrt-C tifi~C 

[0010] 3WfcW{C^bA:»l»P>J<9 t 1 tt. 
— F 2 0 *Sffl*WtC^UCttfflr*p- F3S*Rffi" 

l r *s o . c <Dtc#> g ftetT©aar«« 3 - f 2 0 & 
3fi^/c 0 1 o ss e> n/c 0 b r p ^< 9 t 2 ©sfiff 

(C^ ; S:*-rc4*^«c^J:^ > «B3-F2 04#*K 
F«J-*2 l**-*2 2(Cj:0E^lg|gW)t. 

F2 0*s|&jl|-C#* e {: J 5«:ur*6 e 
[00 1 l]*fe. COSRPiK? t l©iStt»« 
». »M©»»«ei* , r'*frtc»m*JlH»l/tt*6JH@ 
I/. 8BJ!©*# 3 4««R0W*«l©fi«4^* 3(CW 

j^*»rje^aa»ffic>-9fcfl!t©iM^4iBi«» -r^ 
rcpu 1 6«c«torfias«fiap3n4. rnt>%. wz. 

y b*> y»fP^{C*o "C«. C P U 1 6 tt. 

>im 8pm^m^>if-i 9 4i,»r>fc»jai*®©tH**» 

6P#» F*i*2©jtB*«JS-r*4 4t»«:. a#KfH 
ftl 5©HWj4p#» F*(*2©*fit*>6^fiEfitS*1f 
Jgb. h*#2*SM@*TO7tfcC4*^-r 

1. 3 6«:$fc. CPUlBfi^ v ? t>m^6 

n*v97'7 r -*^^*»;2 3fc^t < pi^tc^/cgR 

M©^:* 3 4^^SCfPfW^©fig4^:t 3 KRT-S^ 
9 ^t. ^ B ^lgSlrti?S2 4 **UT»«*5t''«*A2 5 
tC^-TS. C©«S^^;V2 5». t*«: 

2©±i»ctt*#wr**. 

[00 12] 4C5-C, ^#3 4^*sS-5fc<5feftl© 
£i$g£J§l£-r.2>t§£. *r-t©a5B«c»»njJf » h 1 ^ 
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h i m.mmt. mm 

&/cSfc©-e&£. CCT«, H8tC7i%lsfcJ:9ic. £ 
-TZf-v-f ( 1 0 1 ) (c*si>r. a#?h##2©§® 
JCRW 6 n/cjg^-fe 1 9 tc J: 0 . &SF9©M$"C 

©iEiSi£fH!'j-r&. *uc. u 02) tc 

ffiy-vjmmsit. y < i o 3 ) &m< io 
•^(104) tcfc^-c. &*S4£igt&o rim-fa. 

tctcb, *iSrtS8WS!fiWtt»^«. xf» ^ ( 1 0 5 ) 

«, -^(1 05). ( 1 0 6) KSOfciH, 

o s *»o*fc«j»-b>iM 8«c«fc*«l!HHS©fci. it 
iHff^W. otK* h$#2##gffi{C§iJ$ILfcC 

itf&ajstis^ (io7) fcswr. 

Xf^(108) KLfcl^T*-* 1 3K:j;^|gSt)*siti 
BrSft, p#-^ h*ft2«-B<f±-r^, 0 #ct, ntf? 20 

h«2»ffimfcft, Xf^(109)(C 
VX, #fai£&£i|i*;i/c&£. Xf^ ( 1 1 0) iCfjk 

mmtz. aJM©H«:aiur«,»s:i>*B^tt. 
(104) kro. s^cn^roi&^^oii^. . 

sgfcgtciSJttfcu*? h#<*2#!5S©g£mtL 
TflHtr#SJ:5> XT'?? ( 1 1 1 ) Kfc^T. £X 30 
tt*«:itft«:^(E»*fft>. «Bc^» ^ (1 1 
2) fc*rt,»"C> 3Safi[g*«ai A iUTMSlE* (0. 
0) 5r^^rU2 3{C^ifiW-6„ 

[ 0 0 1 3 ] c 5 tr . #©v 9 1* > ^sbfPtc^^cS 
&mt&&T b . ajK»h*f*2aa4 Knurrs** a 

^(201) {t^Ofc<fc5CC. il^JCilii^TiCASC 40 

JBS3tff©«t|'«:iR«7y>9%ffl»S*, J9@tttt« 
fiHHf 5 c 4"CJMtea*©i^±*H* J: 5 K UTC»4. 
BJlSfT't'li. (20 2) ~ (2 04) JC^U 

fc*5K:. jH*«-b>iM 9«:J:*§BWHWi«jlt-b> 
U-l 8 K <fc &«MtttBRcmWBgMH- 1 5 K <t*g£S£ 
*©ft*#tfto*i*. Tfcfe*3. cent XMtcMfo 
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#r*ifc*£tt> 3 ©fa£ -set -carismfcE 

6fc(,>©T\ h*fc2©jfcfr!E«Sj&**©**ri 

h*{*©3ift{4g (o, s) fc^-rcitt&s. s 
**.-** c n 6©^f*£-fs b xwm t *a # . 

Xf- 9 ^ (2 0 5) K*rt***)*f*»*ilfc±r. w* 
*£»«:Lft*f*©afll (X* . Y' ) (2 

0 6) iCis^Xji^V 2 3(C##iit?. 

[0 0 14] C^LT* h#tt2#»B©IWCS| 

«ttrKaffl©a«ft-b>i?- 1 9©hwj#cc 

f?^(207) (Ci<Xf7 7' (2 08) Kteli-C, 
^-$13 ©»## jh b . n *' h 2 

tc. ff±ffia-c*ss*B©ffi« (o, Y2) 

2 3tt#tiA£tt£. ^*»;2 3^©S««*ji**#!t 

(2 10) icnbtcisftmgtmmtcA 

^Lfc©r«. a*'9 h**2©*fr*W»igi©nBtc 
ft. 01 OtC^L/cfc^fC. pjK? h^2©*^W|5l 

[ooi5]T^b^. s-rai otc^-r^x^^- (2 

1 1) K:fct,>T. wi^tc^*s$)S^<b'^*^J»fU. -e^ 

(221) ^T©^a^nff^5. fc/a, ccxit. 
06 (a) {c^-r^tf ©s^4 Lxm^ic&am&m 
Jt^©^[Sjis^rS)S/c©, sr*- ^ 1 3 zmmmsh 

y-7 (2 1 3) tonUfcJ^ft. 1/^*5 htE.mm.iP 
J5«n«*|fll. •rttt>-bH6 (C) tc^L/cJ:^{c. c 
c-c«*jT^fS]K^ifii^^-5. -et-c. Xf»^ (2 

14) KiUiH, «3©lflfC«*l 3 5R*£W* 
^iSlK^lSjISfel/fc^'C. 06 (D) icmmX9jkbft 

Gim.xttmmiW±?h. -x^ xf^(2i5) 

06 (E) iCi^lSlKa^? h*^2% 
^SliS-lfS.. fU. 06 (F) VLmbfcX^ic. 
9 h*i*2©^ffi^*nt-c©igrtM«:*fi6)L/cB#d& 

•C. 9 7* ( 2 1 6 ) ©»ri£g*§W , Xf? 7' 
(2 1 7) {C4b^T^-^ 1 3©lift^#±^--5 0 $6 
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©sfar&giwiBPu »r^(2 1 9) tc&ws 
micttfo? ztmfrh. tp&im c&.wxft$tcv*m. 

cctttxf^ (2 18) icis^xm^com^xu 
^$-fe>-»M 9©W;fr£gfjiU&#6P#?>#ft2© 

ft2HZ>Cti>Xi*Z. tctcb. 06 (E) K^-TftM 

^e>06 (F) ^-rag^-c©^*. i@©i&^-c 

[00 16 J ft*. H4K^Lfcg(*j©ftgCDEF£ 
^*C*^^*D(C*H^-CO# 9 I- ##2 j£ff ?£« 
WHXf-v? (2 11) KfcttSflBrSJQISI* 

swt. ^-^(221) (tfctvrjgmjgrtcDtfcasT 20 

iitf. ^©*ss. fiAD4%^a?fc^T. -en 
s-cjaiHimrturt^cii^n/cci^d^., c©£ 

mm-cmifiwtifc*) , «tiSttwn-cc»-c«>^®ft* 

ifiuWfci>J:3&»£*Bi*. *r (2 2 2) . (2 
2 3) (Dmm&gkZgVX. Zf-vZf (2 2 4) 5Cte(,>. 

^r^(225) OCfcUT, h#f*2£MfC?a 
•jTS^J^c©^, fi^©^f-->^ (2 18)(C 30 

[0 0 17] Ptf? i-^mifi^BMiCiQ^X-mbX 
mg.AtCtXRZt. m§(DX7-vZf (2 3 0) JGtol* 
r. P#? F#&2©^&ftMm£j\T*SC<h#¥iJ 

©S[Hl*{Cf#6n/cHffiffiA B C D E F G H ©it3£A 
(0. 0) iS^lSjIg^B (0. Y2) , C (XI. 
Y2) . D (XI. Yl) , E (X2. Yl ) . F (X 
2. Y2) , G (X3. Y2) . H (X3. 0) ©&^ 

CPU1 6tt^m©*£;*£?&tt£*n£C<!:# 40 
Tftt^ ^(HL/cgPMtt. &#Y2, 1i#X 
SSY2-Y1, mX2-Xl©d 

Ktt. Hl&m JKLKH£ttfcP3#^©m£l (X 
4. Y3) . J (X4. Y4) . K (X5. Y4) . L 
(X5. Y3) ©&£Sbfc6»#aK>ttaiJBtt**llS 

C0018] S®^T{C<fc94TOUc^M£P§#«JiCi8 
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?s B B B |ga6i5]!{82 4«:^$n > &m<Dmw¥ffimto 

(A) K*UcJ:5K:> «»«r*©««ria:to*. 
f> ^©/c«)«:^@^t Ufc^i^jgJISlflvN-* Jl/ 2 5 

*ft*T^frbT*Ja^*ffi#fifcj£fTU *-* 1 
3^j£lteigatrU. WR3-F2 0*=i-F >;-;!/ 2 ICC 

S[5i^xrja*AK:aL/cB#*r«, aagn- K2 o 

». P*' y h#&2 *jg^A{C±»fc* £«®=J - F 2 
0*e#Rtfci*K, Hi® 3- F2 03&s»fpftgFR:« 

•So ^t mmoii^ma^tmiEiytt^c t*m 
wi/n>s«^T*n«. p#? F*i*2«ff±s-if/c 

[0019] Sfc, *»=«-F2 0©S#RL,:&#£;tS 

fT^A«%&r&. c©&5e«. 01 ltc^t7a-f 

0 1 ) «ctei>TSS©JBtt*ttBU ^< xfj ( 3 
0 2) {C*H,»"CaH©fiS2©fi3#l 0m6Lh*4*ft 

at**, cc-e^^ r i o m j fc&fit 
«. ^*sa^t>iM 9 #-£©»«*«> ^rw- 
ffl-c**e«©2f&fcffis-rafrc*9. saanom 

^M^SgPSTfi. P#? h*#2*J£&©«K36»6"C 

**i!RO«tir«:iiatj£fTr***Hi«KttW<. c© 
^-csa^rsjfctta^aft u him s tt * fc&©¥ij»r 

jMsfcEfc&S. ffi'-jT. aWftt^lM Oil/T, 9HH 
Sgil*sgPM©g22©S 3©l/2*@^.^*)©?:^ffl^- 
«»6tt. HBfi^f (3 0 2) »fmi/Cfc£b>. 
SPM©S2©S S # 1 0 m «T©»^tt. «t < ^ ^ f ^ 
( 3 0 2 ) - ( 3 0 6 ) K*5^-C» gUM©X2-^Y22{C 
Woi8D-?»a*#Scl»Ci*«i8L. ^oSa^Xlifi^ 
|an?<Wr>Ci*^»^' (30 7) {c4sii-casBUfe± 
r. * y ( 3 0 8 ) K4S^r. YHrtFlol%»Bt&i$| 

^©»^«. X$fc£fa£»l&:frfa£T£o */c. SUM© 

[0020] cut, j§i*isi©^^lr. m^© 

9«c. if^f?^ (40 1) (Cfci,>T\ |ai A {C^ 
no#5 F*i*2 4JliS«.>©s«:iSiwrfflrit$-&s. 
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m tmemM >? 1 9 cc & z wmftmikvmmm 
i bic&zm&.&m.vvmfmzmz. *bx, u$ 

(405)tCi<^f"^(406) -7v^±(D 

W p v Y 2 xf^(4 10 
0 8) icte^Tn*? h#ft2©*tT£#±-f6„ 
C0 02 1 1 SA:. P^-? h*<*2^ff±-r-S©i0B# 
(C. (40 9) (Cfc^r. 07 (B) icfjkbtc 

<fc 5 K> ^Hft^*^ 5 (C C C ZVCDTtftimWMk 
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